CRITICAL ITEMB8 LISBT

PROJECT: SRMS

SYSTEN: HECgINICﬁ% ARM SUBSYSTEM
ASS*'Y P/N: SHEET:

FMEA FMEA HAME, OTY, & FAILURE MODE FATLURE EFFECT HOMR / FINC. RATIONALE FOR ACCEPTANCE
REF. "REV. DRIUING R‘.f. AND OoN 11RA
DESIGHNATION CAUSE END ITEM CRITICALITY SCREENS: A-FAIL, B-PASS, C-PASS
&020 1 OPTICAL MODE ¢ POSETION ERROR DESIGN FEATURES
POSITION LOSS OF OF ANY cassemmssccossan
ENCODER SINGLE BLT MAGHITUDE UP 10
orY-5 PIN OR ERRATIC AND IRCLUDING THE JOINT AND WRIST ROLL OPTICAL POSITION ENCODERS ARE MAJOR
51140F080-3 OUTPUT, M58, IF ERROR BOUGHT -OUT-PARTS WHICH ARE SUPPLIED BY BEI MOTIOM SYSTEMS AND
AND QTY-9 1S LARGE MEET OR EXCEED THE AEQUIREMENTS OF SPECIFICATIONS SPAR-SC.466
PN CAUSE(S): ENQUGH. AND SPAR-SG.421, RESPECTIVELY.
511400231-3 £11 INMTERNAL SOFTWARE StToP
PARTS MAY BE NOM- THE PHOTOCELL 1S ASSEMBLED AT BE! USIHG SPAR-APPROVED
FAILURE OF FUNCTIONAL FOR PROCEDURES. §T 1S SCREENED AND QUALIFIED PER A BEJ SCD 10
THE FAILED JOINT. STRESS LEVELS FAR TN EXCESS OF MISSION LINITS.
AMPLIFIER, CONTROL ERROR
SHIFT AND AUTOD ALL EEE PARTS ARE PROCURED TO MILITARY SPECIFICATIONS OR
REGISTER BRAKES, IN EQUIVALENT. THE CIRCUIYS EMBODY THE USE OF NHBS300.4(3A)
PHOTOCELL, AUTO, ARM MILL SOLDERING, N33510 LEVEL B IC*S 2-SIDED PRINTED CIRCUIT
DA ] 0 RATE BO0ARDS lll'l'ﬂ NHO PLATED-THU HOLES (2 MIRES USED WHERE
COMPARATOR C NDED. NECESSARY) AND ALL LAP SOLDER JOINYS. THE EMI FILTER IS
(2) FUNGUS ENCODER CHECK. PURCHASED TO AN SCO (905-15181), WHICH INRCORPORATES
GROWTH OW I¥ DIRECY RESCAEEMING INCLUDING THERMAL SHOCK, BURN-IM, AND
DisSC. AND BACKUP HERMITICETY TESTING, AS WELL AS I'Rl\' OF ALL UN1TS.
{3) LOSS OF MODES ARM WILL
EEE PARTS, CONTINUE 10 THE PROTOEWULSION COATED DISK USED BY BEI 10 ENCODE THE CYCLIC
DRIVE. LOSS OF GRAY CODE PATTERN IS SLIGHTLY WUTRIENT TO FUNGCUS GROWTH. THE-
LIMPING DURING DISK COMPARTMENT IS SUFFICIENTLY SEALED AS TO NAKE FUNGUS
END EFFECTOR GROMTH VERY UNLEKELY.
CAPTURE .
WORST CASE
UNENPECTED
MOTION,
INCORRELT
POSITION DATA.
AUTO BRAKES.
REDUNDANT PATHS
REMAINING
AUTOBRAKES
i ;
b f
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~usadlCAL ITEMB LIBT PROJEC]: LRMS SYSIEM: MECHANICAL ARM SUBSTSIEM
------ I it ASS'Y NoHE AsS'y prH: STYADITSES - SHEET: __ 2
FHEA FMEA NAME, OfY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF, REV. praulnG nér. ARD ON 1RA
DESIGNATTON CAUSE END ITEM CHITICALITY SCREENS: A-FAIL, B-PASS, C-PASS
4020 1 OPTICAL MODE : Posmou ERROR ACCEPTANCE TESTS
POSITION WSSOF | OFANY, = § = e-eeceeaiieadias
ENCODER SINGLE 817 IIAGIIIILDE P 10 THE SHOULDER, ELBOW AND VRIST JOINTS ARE SUBJECTED 10 THE
a17-5 P/H OR ERRATIC AND TNCLUDING FOLLOWING ACLEPTANCE ENVIRONMENTAL TESTING.
51140!6&0 3 OUTPUT, MSB. IF ERROR
nnn orr-1 IS LARGE O VIBRATION: {LEVEL AND DURATION - REFERENCE TABLES 9, 10 AND
CAUSE(S): ENOUGH, H,
smmzsl-s €1) ENTERNAL SOFTWARE STOP
PARTS MAY BE NOW- O THERNAL:  +70 DEGREES c ro -25 DEGREES C (2 CYCLES)
FAILURE OF FUNCYIONAL FOR 1 % 10%*§ Tom
THE FAILED JOINT.
IHPI.IFIEI COMTROL ERROR THE JOINYS ARE IMTEGRATED IMTO THE RMS SYSTEM (PER TP532
SHIF AND AUTO WHICH S FUNTHER TESTED IN (TP516 RMS STRONGBACK AND TP552
IEGISIEI BRAKES, IN FLAT FLOOR). THESE TES1S VERIFIES THE ABSENCE OF TME FAILURE
eotoceLl, AUTO, ARM WItL MOCE. .
oR S10P, 0 RATE
COMPARATOR . cmlm OUALIFICATION TESTS
(2) FUNGUS ENCODEM CHECK. |  --evomecmmecennoiis
GROMTH O IN DIRECT THE SKOULDER AND WR1ST JOINYS WERE SUBJECTED TO THE LISTED
pisC. AND BACKUP BELOW ENVIRDNMENTS, THE ELBOM JOINTS WAS NOT EKPOSED THE
(}) LOSS OF MODES ARM WILL QUALIFICATION ENVIRONMENTS WAS CERTIFIED BY SIMILARITY TO THE
EEE PARTS. CONTINVE TO SHOULDER SOINT.
DRIVE. LOSS OF
LIMPING DURING O VIBRATION: LEVEL AMO DURATION REFERENCE TABLES 9 AND 10
€MD EFFECTOR
CAPTURE . 0 SHOCK: 20G/11 MS - 3 AXES ( & DIRECTIONS)
WORST CASE O THERMAL VACUUM: m umtess c ro -356 DEGREES C (6 crms)
UNEXPECTED
MOTION. O ENMC: MIL-STD-461 AS NODIFIED BY SL-E-0002 (TESTS CEO1,
INCORRECT CEO3, CSOM, C$02, €S04, REOZ (N/9).
POSITION DATA,
AUTO BRAXES. O HUNIDTTY: ONLY SHOULDER JOINT WAS TESTED, 95X Ri
(65 DEGREES C MAINTAINED FOR & WRS.) (65 DEGREES
:Egl:llla?:; PATHS € T0 30 DEGREES C IM 16 HRS) 1D CYCLES 240 WRS.
--------------- O LOAD TEST: SHOULDER JOINT STRUCTURAL LOAD TEST REFERENCE
AUTOBRAKES TABLE 12.
NOTE:
ELEOW JOIMT (S/N 302 AND UP) INCORPORATES WOM-WELDED
TRAHSITIONS WHICH WAS LOAD TESTED TO LOAD IN REFERENCE TABLE
FLIGHT CHECKOUT
. PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
'
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CRITICAL 1ITEM8S LIST

PROJECT: SRHS
ASS'Y NON [

SYSTEM: MECHANICAL ARM SUBSYSTEM

ASS'Y P/N: SHEET:

3

FHEA fMEA | wave, oy, & | eAILURE woDE FALLURE EFFECT HDMR / FUMC. RATIONALE FOR ACCEPTANCE
REF. Rev. | oraving sfr. AKD oN 271RA
DESIGNATION CAUSE €MD 17EM CRITICALITY SCAEENS: A-FAIL, B-PASS, C-PASS
4020 1 OPTICAL MODE : POSTT[ON ERROR QA7 INSPECTIONS
POSITION LoSS of OF MY | emeemeeeceen
ENCODER SINGLE 81T HAGHITUDE LP 10
a1t-5 PN OR ERRATIC AND INCLUDING UNITS ARE MAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMBLED AND
51140F680-3 uUTPUT, MSB, I ERROR TESTED 1O SPAR DRAVINGS AND SPECIFICATIONS UNDER DOCUMENTED
AND QTT-1 1S LARGE OUALITY CONTROLS. THESE COMTAOLS ARE ENERCISED THROUGHOUT
PN CAUSE(S): ENOUGH, OESIGN PROCURENENT, PLAWNING, PROCESSING, FABRICATEON
$11400231-3 (1) SNTEANAL SOFTWARE STOP ASSENBLY QUALIFICAT 10K AND ACCEPTANCE TESTING. NANDATORY
PARTS MAY BE KOW- INSPECTION POIMTS ARE ENPLOYED AS APPROPRIATE AT VARIOUS
FAILUNE OF FUNCTIONAL FOR LEVELS OF ASSEMBLY AND TEST. SPAR/GOVERNMENT SOURCE I[NSPECTIOM
1HE FALLED JDINT. IS ENVOKED OM THE SUPPLIER.
AWPLLFIER, COMTROL ERROR
SHIFT AND AUTO EEE PARTS INSPECTION 1S PERFORMED AS REQUINED BY
REGISTER BRAXES, [N SPAR-RHS-PA.00S. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
ehoroceLl, AUTO, ARM MILL YO THE AEQUIREMENTS OF THE APPLICABLE SPECIFICATION. Aty EEE
on SIOP, 0 MATE PARTS ARE 100X SCREENED AND SURNED IN, AS A MINIMUM. AS
COMPARATOR. coMMANDED. REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIOWALLY,
(2) FNGUS ENCODER CHECK. EEE PARTS ANE 100X RE-SCREEMED TH ACCORDANCE VITH
GROMTH ON I DIRECT REQUIREMENTS, BY AN TWDEPEWDEWT SPAR APPROVED TESTING
DISC. AND BACKUP FACILITY. DPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
“E Loss of MODES ARM WILL SELECTED SX OF PARTS, NAMIMUM 5 PIECES, MINIMUM 3 PIECES FOR
EEE PARTS, EE'.‘»':%'"‘;EE; o EACH LOT NUMSER/DATE CODE OF PARYS RECEIVED.
LINPENG DURING WIRE IS PROCURED TO SPECIFICATION MIL-W-22759 OR MIL-W-81381
£ EFFECTOR AND INSPECTED AND TESTED 1O MASA JSCHSOBD STANDARD NUMBER 95A,
RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
WORST CASE IDENTIFIED 1M THE PROCUNEMENT DOCUMENTS, THAT NO PHYSICAL
---------- DAMAGE HAS DCCURRED YO PARTS DURTKG SHIPMENT, THAT THE
UNENPECTED NECEIVING DOCUNENTS PROVIDE ADEQUATE TRACEASILITY ENFORMATIOM
wOTiOH. AND SCAEEWING DATA CLEARLY TDENTIFIES ACCEPTASLE PARTS.
POSITION DATA. PARTS ARE INSPECTED THROUGHOUT MAWUFACTURE AND ASSEMBLY AS
AUTO BRAKES. APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,
REDUNDANT PATHS
REMATNING PRINTED CIRCULT BOARD [WSPECTION FOR TRACK SEPARATION, DAMAGED
--------------- O LIFTING CTIRCUIT PADS, CLEANLINESS ETC.
AUTOBRAKES
COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
AND CERFIFTED TO NASA NHB 5300.4{3A) STAMDARD, AS MODIFEED
87 JSC OSB00A.
COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
PERFORMED USING ULTRAVIOLET LTGHT TECHNIGQUES.
_ P.C. BD. INSTALLATION TNSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, AUIGNNENT OF BOARDS, PROPER CONNECTOR CONTACY
' MATING, WIRE ROUTING, STRAPPING Of WIRES EVC.,
PRE-CLOSURE INSPECTEON, VORKMANSHIP AND CLEARLINESS
(SPARFGOVERNMENT REP. - MANDATORY ENSPECTION POINT)
PRE-ACCEPTANCE TESY INSPECTION, WHICH [NCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
VERIFICATION T0 AS DESIGN ETC., (MANDATORY IMSPECTION POINT}.
A TEST READINESS REVIEM (TRR) WHICH INCLUDES VERIFICATION OF
PREPARED BY: KEVG SUPERCEDING DATE: 11 SEP 86 APPROVED BY: OATE: 24 JuL 9t EIL REV: 1
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CRITICMAL ITEi... L1BT 1) - - 1: SRMS SYSTEM: MECHANICAL APM SUBSYSIIM
- —————————— Assry HoMEALLATIME —oasstv p/RESINAOATN S T Y 4
FMEA FHEA NAME, 0¥ & FAYLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPYANCE
REF. REV. pravlnc rEr, AND oN 2/1RA
DI SIGNATION CAUSE END YTEM CRITICALITY SCREENS: A-FAIL, B-PASS, C-PASS
4020 1 oPTICAL MODE : POSITION ERROR TEST PERSOMNEL, TEST DOCUMENTS, VEST EQUIPMENT CALIBRATION/
POSITION LOSS OF OF ANY VALIDATION STATUS AND HARDWARE CONFIGURATION IS CONVENED BY
ENCODER SINGLE BIT MAGNETUDE UP TO QUALITY ASSURANCE I[N COMJUNCTION WITH ENGINEERING
ory-S P/M DR ERRATIC AND [NCLUDING RELIARILETY, COMFIGURATION CONTROL, SUPPLIER AS APPLICASLE,
51940r680-3 OUTPUL. MSH. IF ERROR AND THE GOVENNENY REPRESENTATIVE, PRIOR 10 THE START OF ANY
AND Qfy-t 15 LARGE FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
PN CAUSE(S): ENOUGH.
5114002313 (1) INTERNAL SOFTVARE STOP ACCEPTAMCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATION
PARTS MAY BE NON- AND THERMAL-VAC TESTING, (SPAR/GOVERKMENT REP. - MANDATORY
FAILURE OF FUNCTIONAL FOR INSPECTION POINT)
THE FAILED JOINT.
ANPLIFIER, CONIROL ERROR INTEGRATION OF UINIT TO JOINT SRU - INSPECTIONS INCLUDE
SHIFT AHD AUTO GROUNDING CHECKS, COMNECTORS FOR BENT OR PUSHIACK
REGISTER BRAKES. IN COMTACTS, VISUAL, CLEANLINESS, IMTERCONNECT WIRING AND
prorocell, AUTD, ARM WILL POVER UP TEST TO THE APPROPRIATE JOINT INSPECYION TEST
OR STOP, 0 RATE PROCEOURE (I1P) EVC.
COMPARATOR. cominoeD,
{2) FUNCUS ENCODER CHECK. VIRE HARNESSES ARE INSPECTED DURING ASSEMBLY PROCESSES to
GROWTH ON IN DIRECT SPAR-11P, 251 AS REQUIRED BY SPECIFICATION SPAR-SG420.
DiscC. AND BACKUP INSPECTIONS IMCLUDE, CONTINULTY, LEANAGE RESISTANCE, VIRE
(3) LOSS OF HODES ARM WILL ROUTING, STRAIN RELIEF, LACING AND TIEDOWN EVC.
EEE PARTS. CONTINUE 10
DRIVE. LOSS OF JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AM
LIMPING DURING AUDTT DF LOWER TIER [NSPECTION COMPLETION, AS BUILT
E:giﬁsgzcton COMFIGURATEON VERIFICATION TO AS DESIGH €fc.
JOINT LEVEL ACCEPTANCE TESTING (ATP} INCLUDES AMBINEY,
WORST CASE VIBRATION AMD THERMAL-VAC TESTING.
---------- CSPAR/GOVERNMENT AEP. - MANDATORY TMSPECTION POINT).
UNERPECTED
MOTION, SRMS SYSTEMS INTECRATION, THE INTEGRATION OF MECHANICAL ARM
INCORRECT SUBASSENBLIES AMD THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
POSITION DATA. INSPECTIONS ARE PERFORNED AT EACH PWASE OF INTEGRATION WHICH
AUTO BRAKES. INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONMECTORS FOR BENT OR PUSH BACK CONTACES EfC.
REDUNDANT PATHS
REMAINTNG SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
sirecreesecaaas PERFORMANCE TEST, (SPAR/GOVERNMENT REP. - MANDATORY IMSPECTION
UTOBRAKES POINT)
PREPARED BY: MEWG SUPERCEDING DATE: 11 SEP B& DATE: 26 JuL 9 CIL REV: 1
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM: MECHAMICAL ARM SUBSYSTEM
H: STTROOI585

o o 0 o o Ass'y NOMENTOATURE: WECRARITRC KRR ass'y p/N: SHEET: 5
EMEA FMEA NAME, QTY, & FAILURE MODE FAJLURE EFFECT HOMR / FUNC. ALE FOR ACCEPTA ]
REF. REV. oraving rér. AND oN 2/1/A RATIOHALE NCE

DESIGNAT ION CAUSE END ETEM CRITICALITY SCREENS: A-FAIL, B-PASS, C-PASS
4020 1 OPTICAL MODE : POSITION ERROR FAILURE HISTORY
POSITEON 105§ OF oF ANy | eeeceesaiiill
et | aw | molwase |,
- SOLLOMING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
511405680-3 CTPUT, HSB, IF EAROR (s}
AND QTY-1 IS LARGE
PN E(S): ENOUGH.
511400231+ 3 INTERNAL SOFTUARE STOP FAR 2069:
T MAY BE NOM- s 212 KAy 79
: .une oF FUNCTIONAL FOR
FALLED JOINT. DESCRIPTION
murlen, CONTACL ERROR |  ----e-e--e-
SHIFY AND AUTO GREY CODE OUTPUT INCCORRECT. FOUND FAULTY
REGISTER BRAXES., IN PHOTO-CELL WHICH DETERIDRATED OUE TO THERMAL CYCLING.
prosoceLl, AUTO, ARM WILL MIS-MATCH OF TEERMAL EXPANSLON CO-EFFICIENTS. REFER TO FAR
on S10P, 0 RATE 2070.
COMPARATOR. coMANDED,
(2) FUNGUS ENCODER CHECK. CORRECTIVE ACTION
GROWTH OM N ouscl -----------------
Dise, AND BACKUP RETROFIT ALL ENCODERS WITH DOM R8103 COATING.
(3) LOSS OF uoo:s ARM MILL
EEE PARTS. CONTINUE T0 FAR 210
DRIVE, LOSS OF LY zos 7 s 80
LIMPING DURING
END EFFECTOR DESCRIPY [OW
CAPTURE ., |  --eeeeeeae-
UNIT STALLED OUE TO BROKEM PHOTO CELL BOWD WIRES. REFER 10
WORST CASE FAR 2069.
UNEKPECTED CORRECTIVE ACTION
WTION, | ceeeeeemraaciiees
ENCORRECT REWORKED ALL CSA ASSYS.

POSITION DATA.
AUTO BRAKES.

REDUNDANT PATHS
REMAINING

AUTOBRAKES

FAR 2070:
S/k 209 Mmay 79

DESCRIPTION

GREY CODE OUT-PUT INCORRECT.
CORRECTIVE ACTION

REFER TO FAR 2069

FAR 2302:
S/N 302 SEP Bt

DESCRIPTION

FAILED SEQUENCE TEST, CONTAMINATION ON OPTICAL DISC.
CORRECTIVE ACTION

INPROVED CLEANING PROCESS.

REFER 1O FAR 2059

FAR 2308:
S/H 306 DEC 81
DESCRIPTION

PREPARED BY:
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CRITICAL 11:.i88 LIBT

PROJLUT: SRHD

Sy oulM;

HECHlH!CIl ARM SUBSYSTEM
ASS'Y P/N: SHE

B N L L T ASS 'Y NOMEHTLR T ET: &
FMEA FMEA | WAME, OTY, B | FAILURE MODE | FAILUSE EFFECT HOMR / $uNC. RATIONALE FOR ACCEPTANCE
REF, rev. | bravkuc aér. AND oM 2710
DESIGKATION CAUSE END [TEM CRITICALITY SCREENS: A-FAIL, B-PASS, C-PASS
4020 1 OPTICAL NODE : POSITION ERROR |  «-->----
POSTTION 0SS OF OF ANY DID NOT SEQUENCE CORNECTLY, SIT COUNT FAILURE, POOR
ENCODER SINGLE BIT NAGNITUDE UP 10 VORKMANSHIP LED INCORRECTLY WOUNTED EPOXY CONTAMINATED TRACK.
QrY-5 P{N OR ERRATIC AND INCLUDING : .
S1140F680-3 oUTPYT. NSB, LF ERROR ORRECTIVE ACTIOM
AND Q7Y-1 1S LARGE eeeeceemseanann .
PN CAUSE(S): EMOUSH, COARECTED FAULTS IMPROVED INSPECTION, CLEAMINESS, VEMP TEST,
$11400281-3 (1) INTERWAL | SOFTWARE STOP
PARTS WAY BE NON- AR 2309
FAILURE OF FUNCTIONAL FOR $/N 309 DEC 89
THE FAILED JOINT.
AMPLIFIER, CONTROL EAROR DEECRIPYION
SHIFY AND AUTO ] eemceceen -
NEGISTER BRAKES, 1N ERROR DURTHG ACCURACY TEST, 120 O PHASE INVERTED, POOR
gmocu[. :liltl,g, ARM MILL VORKMANSHTP
COMPARATOR . COMANDED. CORRECTIVE ACTION
(2) FUNGUS ENCODER CHECK. | = =---=-=ccesacasas
GROUTH OM IN DIRECT CORRECTED WIRTNG, INSPECTION
BISC. AND BACKUP
(3) LOSS OF MODES ARM MILL FAR 2348:
£EE PARTS. CONTINUE 10 s/ 30% Fem B3
DRIVE. LOSS OF
LINPING DURING DESCRIPTION
END EFFECTOR | = --cevsesees
CAPTURE ., FATLED TO COUNT (SEQUEMCE) FOUND DEBRIS INTERFERRING ON BISC.
WORST CASE CORRECTIVE ACTION
UNENPECTED £CN 12585 1MPROVED I1MSPECT|ON.
HOTION,
INCORRECT FAR 2402:
POSITION DATA. $/N 201/M%  JULY 87
AUTO BRAKES.
DESCRIPTION
REDUSIDAMT PATHS | cnv---eon--
REMALNING ANGLE OF JRAVEL OUT OF SPEC. DUE TO BUANKET INTERFERENCE.
AUTOBRAKES CORRECTEVE ACTION
REFITTED BLANKET, CAUTIONED OPERATOR.
PREPARED BY: MENG SUPERCEDING DATE: 11 SEP 86 APPROVED BY: DATE: 24 JUL 91 CIL REV: |

RMS/MECH - 211



CRITICAL 1ITEMB LIBT

PROJECT: SRMS
ASS'Y H(ﬂi“[l"]“: RECHANTCAL _ARH

SYSTEM: HECN!H'EI* ARM SUBSYSTEM
ASS'Y P/N: SHEET:

7

PARTS

FAILURE OF

THE

AMPLIFIER,
1F1

sH
REGISTER
ehorocer,

o
COMPARATOR.

pisc.
(3) LOSS OF
EEE PARTS.

FUNCT EONAL FOR
FAILED JOINT.
CONTROL ERROR
AND AUTO
BRAXES, 1N
AUTO, ARN llél!.

WDED.
EMCODER CHECK.
IN_DIRECT

AND BACKUP
NODES ARM HILL
CONTINE TO

END EFFECTOR
CAPTURE .

WORST CASE

..........

UNENPECTED
MOTIOH.
JHCORRECT
POSITION DATA.
AUTO BRAKES.

REDUNDANE PATHS
REMAINIKG

AUTOBRAKES

FNEA tHER | WaME, aty, & | FAILURE WODE FATLURE EFFECT NDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. AEV. praviug rEF. AND ) 2/1rA
DESIGNAYION CAUSE END NTEN CRITICALITY SCAEENS: A-FAIL, B-PASS, C-PASS
4020 1 oPTICAL HODE 1 POSITION ERROR OPERATIONAL EFFECTS
poSITION LOSS OF OF MY | eereeesieiieniis
ENCODER SINGLE 81T MAGNITUDE UP 10 JOINT AUMAVAY. AUTOBRAXES. CAWNOT USE COMPUTER SUPPORTED
ry-5 P/N OR ERAATEC AND THCLUDING MODES. DIRECT DRIVE AND BACKUP AVAILABLE. ARM WILL NOT Stop
$1140£680-3 outPul, NSB. IF EAROR AUTOMATICALLY IF AN UNDETECTED FAILURE OF FHE AUTO BRAKES
AND 2TY-1 1S LARGE SYSTEM NAS PREVIOUSLY OCCURRED.BRAKES CAM BE APPLIED
PN CAUSE(S): ENDUGH. MANUALLY .
511400231-3 (1) INTERMAL | SOFTWARE StoP
MAY BE HOM- CREW ACTION

APPLY BRAKES. USE DIRECT DRIVE.

CREW TRAINING

THE CREM WILL BE TRAINED TO ALVAYS OBSERVE WHETHER THE ARN
18 RESPONDING PROPEALY TO COMMANDS. 1F LT ISN'T, APPLY BRAKES.

MISSION CONSTRAINT

OPERATE UNDER VERNIER RATES WITHIN 10 £T OF STRUCIURE.

THE OPERATOR MUST BE ABLE 70 DEVECY THAT THE ARM/PAYLOAD S
AESPOMDING PROPERLY TO COMMANDS VIA WINDOW AND/OR CCTY
VIEMS DURING ALL ARM OPERATIONS.

SCREEN FAILLMES

At JOINT ENCODER CANNOV BE ORIVEN THROUGH ITS FULL TRAVEL.

OMRSD OFFLINE

-------------------------
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HIVG

—_—

SUPERCEDING DATE: 11 SEP 86

DATE: 24 JuL 91
RMS/MECH - 212

CIL REV:



